Rapid international travel times and the arrival of new and unexpected infectious disease threats have demonstrated that, for effective communicable disease control, Australia's response needs to be flexible and coordinated.
Introduction
When Australia was first settled by Western cultures, quarantine was the main method of protecting the community against emerging infectious diseases. In 1805, the whaling ship Richard and Mary was the first ship to be officially quarantined, the crew members suspected of being "infected with a dangerous fever" following news of a yellow fever epidemic in the State of New York. 1 This method of keeping some diseases from reaching Australian shores was reasonably effective, because the long voyage time to Australia usually meant that any incubating disease had declared itself before the vessel arrived and, on arrival, a response usually involved a single jurisdiction managing one ship at a time. But even on such matters, states and territories differed and each had their own Quarantine Act.
As the colony grew and transport times shortened, ships brought new disease threats -a plague outbreak lasting 10 years started in 1900, with sporadic outbreaks in all states except Tasmania. 2 States and territories called for a consistent approach, leading to the formation of the Federal Quarantine Service. Although this helped to coordinate quarantine measures, the limits of quarantine were soon realised with the arrival of the 1918 influenza pandemic, which was well and truly under way in Australia in If faster shipping times reduced the effectiveness of quarantine for infectious diseases, then this method of quarantine is very limited in the face of international air travel and globalisation. Today, rapid international travel times and ongoing emergence of unexpected threats demonstrates that Australia's response to emerging infectious disease needs to be flexible and coordinated, nationally and internationally.
Our ability to predict where the next emerging infectious disease will come from has been limited. Although the world planned for a potentially catastrophic pandemic of avian influenza, the SARS coronavirus emerged in 2003, leaping from bats to civets to humans, and spread rapidly around the world, costing the global economy an estimated $40 billion. 4 Global pandemic planning continued, but the 2009 influenza pandemic that emerged was milder than expected. The Middle East respiratory syndrome (MERS) coronavirus emerged in 2012 and has caused multiple clusters of infections within healthcare facilities, highlighting the need for good infection control and prevention in these settings. The 2015 MERS outbreak in South Korea affected 186 people, of which 44% were patients exposed in hospitals, 32.8% were caregivers and 13.4% were healthcare personnel. 5 During the past 2 years, the world has witnessed the devastating Ebola virus disease outbreak in West Africa, and the epidemic spread of the vectorborne Zika virus throughout the Americas. These were all outbreaks that re-emerged in different and unexpected settings with new and, at times, frightening outcomes. Each event has required a nationally coordinated effort to prepare and respond, on top of the daily business of health protection and communicable disease control in Australia.
What would happen if we had an outbreak of MERS coronavirus in Australia?
Imagine if a single MERS coronavirus case attended a conference in Australia, then visited a primary care clinic early in the illness, and then a hospital emergency department before being diagnosed, with contacts dispersing around Australia and internationally. There would be many elements to a coordinated response in Australia; a few critical elements are described here.
Detection and reporting
MERS is a high-priority notifiable disease requiring rapid public health actions. The response system relies on an astute frontline clinician to consider uncommon infectious diseases such as MERS in patients who have recently travelled overseas, and to be aware of the importance of communicating this to public health authorities.
The doctor who suspects and diagnoses MERS would notify the relevant communicable disease control authority, which is usually the state or territory health department.
The director of communicable disease control in the health department of the affected state or territory would commence immediate public health actions to identify contacts. They would ensure that their relevant chief health officer, the Australian Government Chief Medical Officer and the Communicable Diseases Network Australia (CDNA) were informed.
National coordination
The CDNA -composed of directors of communicable disease control in each state and territory, and national disease control experts -would meet urgently to review the epidemiology, confirm the public health actions, liaise with the Public Health Laboratory Network to confirm testing capabilities and interpretation, and review the existing advice and guidelines to ensure they are complete and current for this outbreak.
The Australian Health Protection Principal Committee (AHPPC) would meet to coordinate the public health response across Australia. 6 The AHPPC is chaired by the Australian Government Chief Medical Officer, and includes the chief health officers of all state and territories, as well as representatives from other emergency organisations and the Australian Government Department of Defence. The AHPPC is responsible for overarching national leadership through cross-jurisdictional collaboration on communicable disease incidents of national significance, such as a MERS outbreak.
A whole-of-government approach is part of Australia's response to any new international or domestic communicable disease threat. Relevant sections of government are regularly consulted and participate in response actions. Close communication during a MERS outbreak would seek to ensure that all parts of government understand the outbreak and the likely health and community consequences, caused not only by the disease but also by any response actions.
National public health and clinical guidance MERS is a known threat. Although the exact transmission routes are not known, human-to-human transmission in healthcare facilities has occurred in settings where there were inadequate infection prevention and control practices. 7 In Australia, clinical advice and public health management guidelines already exist, as do infection prevention and control guidelines. 8, 9 These guidelines are intended to support clinicians caring for a MERS case and public health authorities managing any contacts to prevent further spread.
Public health management: finding and managing cases and contacts
State and territory departments of health would be responsible for finding and managing domestic contacts, a critical part of the response. The management of MERS contacts seeks to prevent further spread of infection in the community. High-risk contacts of a MERS case would be kept under surveillance for 14 days. This would require daily communication between the contact and state or territory health department, to enable a quick response to early signs of MERS infection, and organise for their transition to a healthcare facility for further assessment and testing, if required.
In addition, detailed liaison with airlines and government authorities would be required to follow up any contacts who may have already travelled to other national and international destinations. If there were people who had attended the same conference as the MERS case and had travelled overseas, the Australian Government -acting as the National Focal Point described by the International Health Regulations (IHR) 2005 -would make every effort to trace these contacts and connect them with public health services in their home countries.
Communicating with clinicians and the healthcare sector
The Australian Government Department of Health engages in regular communication with clinicians and the healthcare sector through peak bodies, professional colleges and associations, to improve preparedness and response to communicable disease outbreaks.
Even if the MERS outbreak was limited to a few hundred people, information would be provided throughout the Australian health system. The Australian Government Department of Health would disseminate information to front-line clinicians in primary care, emergency departments, hospitals and laboratories through multiple stakeholders, including the Royal Australian College of General Practitioners, the Australian Medical Association, the Australasian College for Emergency Medicine, the College of Intensive Care Medicine, the Royal Australasian College of Physicians, the Australian College of Rural and Remote Medicine, and the GP Roundtable.
Public information and the media
A MERS case will attract high levels of media attention. This can be very helpful in alerting the public to a new communicable disease threat, but can create unnecessary alarm if more sensational aspects are overemphasised or conflicting advice is reported from individual experts. The National Health Emergency Media Response Network aims to keep the public and media informed during outbreaks by providing consistent and coordinated media and public responses. The Department of Health, advised by the AHPPC and CDNA, supports development of key messages that can be used and adapted by state and territory health authorities. Communications to the public can be through a range of methods, including online advice, fact sheets, questions and answers, social media and telephone information lines, where these are needed.
Communicating with the World Health Organization
A MERS case in Australia could meet the criteria set out in Annex 2 of the IHR 2005 -an unusual or unexpected event with a significant risk of international spread (Figure 1 ). Australia would notify the World Health Organization (WHO) through the National Focal Point in Canberra.
The existing MERS IHR Emergency Committee has met on 10 occasions, with the most recent meeting held on 2 September 2015, 10 where the Committee agreed that MERS still did not constitute a Public Health Emergency of International Concern (PHEIC). A PHEIC is "an extraordinary event which is determined to constitute a public health risk to other states through the international spread of disease and to potentially require a coordinated international response". 11 The Committee did, however, emphasise the need for: 
Emerging evidence and research
At the beginning of a communicable disease outbreak, particularly where this involves an emerging infectious disease, there is limited information and evidence. Research can provide answers to questions that are important for communicable disease outbreak response planners; for example, how easily does MERS spread and how severe is MERS in the Australian context? Partnerships between researchers and health policy makers and planners help us to understand and use new sources of surveillance, such as social media, to improve epidemiological information through data linkage, and to harness new technologies such as microbiological genomics to understand and track disease outbreaks. 
How does Australia compare with other countries?
Most Organisation for Economic Co-operation and Development countries have communicable disease control systems that work within their overall structure of government. Australia is similar to countries like Canada in its federal government coordination of national outbreak responses, supported by expert committees, and publication of advice for healthcare professionals, the public and other stakeholders on national health websites. This is in contrast to countries such as the UK and New Zealand, where a single national government assumes outbreak control responsibility, in the absence of state or territory health authorities. However, despite differences in governance, responses generally include Figure 1 . Detecting an unusual or unexpected event with a significant risk of international spread the same public health response measures: surveillance, contact tracing, outbreak investigation, communications, population-based interventions and applied research.
Conclusion
Through a hypothetical MERS outbreak, we have described some of the critical elements of coordinating a response to emerging infectious diseases in Australia. We have robust communicable disease control systems that have been tested and improved through responses to many communicable disease threats, particularly during the past 15 years. A flexible, systematic approach is vital for effective and coordinated future responses.
